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Abstract 
Busy life styles and unconventional working hours made the task of getting a meal on the table really 
challenging thus leading to the trend of consuming easy-to-prepare meals. Lebanon is still behind in having 
ready to prepare traditional meals available in the market. Laban immo is a traditional Lebanese dish which 
contains essential nutrients that allows it to be labeled as nutritionally balanced. The primary objective of 
this study is to produce laban immo in a powdered form that is shelf stable, convenient, easy to prepare and 
portable. Previous research conducted in this area was able to successfully produce yogurt in a powder 
form. Four recipes of laban immo with different fat contents (48.44%, 47.45%, 40.16%, and 30.13%) were 
subjected to freeze drying to determine the optimum process, the processing conditions and the recipe 
that attains acceptable physical properties. The physical properties of the resulting laban immo powder 
(water activity, moisture loss and pH) were measured for each condition to estimate the shelf life and 
feasibility of the product. Producing a laban immo powder that preserves the physical properties of the 
traditional plate is possible. 
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ABSTRACT: Busy life styles and unconventional working hours made the task of getting a meal 
on the table really challenging thus leading to the trend of consuming easy-to-prepare meals. 
Lebanon is still behind in having ready to prepare traditional meals available in the market. 
Laban immo is a traditional Lebanese dish which contains essential nutrients that allows it 
to be labeled as nutritionally balanced. The primary objective of this study is to produce 
laban immo in a powdered form that is shelf stable, convenient, easy to prepare and portable. 
Previous research conducted in this area was able to successfully produce yogurt in a powder 
form. Four recipes of laban immo with different fat contents (48.44%, 47.45%, 40.16%, and 
30.13%) were subjected to freeze drying to determine the optimum process, the processing 
conditions and the recipe that attains acceptable physical properties. The physical properties 
of the resulting laban immo powder (water activity, moisture loss and pH) were measured 
for each condition to estimate the shelf life and feasibility of the product. Producing a laban 
immo powder that preserves the physical properties of the traditional plate is possible. 
KEY WORDS: laban immo, freeze drying, laban immo powder, easy-to-prepare meals 
1. INTRODUCTION
There has been a general global trend over the last couple of decades towards less structured meal 
occasions, resulting from factors such as busy lifestyles, unconventional working hours, a rise in single 
households, and an increase in the number of working women.  
After a long and hectic day at work, preparing a healthy lunch from scratch can be very challenging. 
Studies have shown that 60% of American consumers expect to spend a total time of 30 minutes on dinner 
including preparation, cooking, eating and cleaning up (Ahlgen et al, 2005). Therefore, people are resorting to 
other options such as frozen meals, fast foods, and frequent snacking which are rich in fats, sodium and added 
sugar. As a result, a trade-off between quality and convenience is occurring.  
Due to the fact that easy-to-prepare traditional meals in Lebanon are very limited, taking into 
consideration that 29% of Lebanese women are working women and keeping in mind the importance of a 
structured daily meal rich in essential nutrients, the idea of preparing a traditional Lebanese dish with an easily 
prepared method came to life (Abu Zeinab, 2017). 
“Laban Immo” is one of the traditional Lebanese dishes containing many natural and healthy ingredients 
with yogurt as its base.  Hence, we decided to present this basic dish in a dried form that will make it handy 
and portable with a long shelf life and a time efficient and easy cooking method. Another aspect is the portion 
control. This form of food will allow for portion control by customizing portions in a way that will reduce the 
person’s urge to indulge in an oversized meal.  
2. BACKGROUND
Previous research conducted in this area was able to successfully produce yogurt in a powder form with 
an improved shelf life and readily usable state. Yogurt was dried by various methods including freeze drying, 
spray drying, air diffusion drying, foam mat drying and microwave drying (Sulaksono et al, 2013) (Kumar et 
al, 2010).  
Yogurt powder produced by freeze drying had improved digestibility with the best flavor (although 
reduced) compared to other drying methods. It had reduced vitamin content (ascorbic acid and thiamin) but 
greater viability of yogurt bacteria and minor oreganoleptic changes under specific storage conditions (4-6°C 
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in polyethylene/Al foil package for 1-2 years). Moreover, it had a high content of microorganisms after 
reconstitution (Kumar et al, 2010). 
Spray drying is considered to be more feasible than freeze drying. Yogurt powder resulting from spray 
drying lost most of the aroma and rheological properties of yogurt and had lower survival rate of bacteria.  It 
had higher total solids but it was lower in fat, salt, ash content and pH. However, the optimum product quality 
regarding bacterial survival and sensory attributes was obtained at outlet temperature of 60.5°C, inlet air 
temperature of 171°C and feed temperature of 15°C. 
Yogurt powder produced by microwave vacuum drying at low temperatures was found to be useful also 
concerning feasibility and bacterial survival. 
Yogurt powder produced by air diffusion drying had better reconstitubility than freeze dried yogurt. 
Reconstitution of yogurt powder was achieved using lukewarm water at 45°C at a powder-to-water ratio 
of 1:6 (Kumar et al, 2010). 
Current uses for yogurt powder include confectionary coatings, yogurt flavored wafers and chocolates, 
yogurt flavored candies and dips (Tamime et al, 2007). 
3. MATERIALS AND METHODS
3.1. Sample Preparation
The different yogurt kinds were purchased from Al-Akhdar Dairy. Meat and onions were purchased 
from the local market. 
Four recipes of laban immo (appendix 1-4) were prepared using yogurt with 4 different fat contents: 
0 fat cow yogurt, medium fat cow yogurt, full fat cow yogurt, and goat yogurt. All other ingredients 
remained the same in the 4 recipes (Zaarour, 2010). 
Laban immo was cooked to an internal temperature of 72°C for the lamb chops (Rolfes et al, 2009). 
Then each recipe was homogenized using a mixer at medium speed for 7 minutes (Sulaksono et al, 2013). 
The paste obtained from each recipe was divided into 2 parts: 
First part: each 15 ml of the paste were placed into 45 ml conical tubes and lyophilized at -40°C and 
0.03 m Tor pressure by a freeze dryer. 
Second part: each 15ml were frozen in 15ml conical tubes and used for comparative analysis. 
3.2. Sample Analysis 
Laban immo powder was characterized to determine the recipe and procedure that yielded the 
optimum characteristics 
3.2.1. Moisture Loss Determination 
Moisture loss was determined by subtracting the weight of the sample after freeze drying from 
the weight of the sample before freeze drying using the following equation Eq. (1): 
%moisture loss= [(initial weight-final weight)/initial weight]*100 
Eq. (1) 
3.2.2. pH Measurement 
pH was determined at room temperature using a calibrated pH meter (with buffer standards at 
pH 4 and pH 10). 50 ml of the freeze dried sample was placed in a beaker. The probe of the pH 
meter was inserted and the pH value was recorded (Otles, 2005). This measurement was done right 
after opening the powdered samples. 
3.2.3. Water Activity Measurement 
Water activity was determined using an electric hygrometer. After the hygrometer was 
calibrated using distilled water, 5 g of sample were flattened to cover the bottom of the cup and 
then water activity was measured at room temperature (Nielsen, 2010). 
Statistical analysis: All measurements were made in triplicates and the results are expressed as 
mean± standard error. The analysis of variance was performed at a confidence level of 95% 
(Gomez et al, 1984). 
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4. RESULTS AND DISCUSSION
4.1. Moisture Loss 
The optimum conditions for moisture loss were the samples prepared from 0 fat cow yogurt 
87.03%±0.032 followed by the samples prepared from goat yogurt were the average moisture loss was 
85.18%±0.032. However, the average moisture loss from samples prepared from medium fat cow yogurt 
was 83% ±0 and those prepared from full fat cow yogurt was 75% ±0. Statistical analysis indicate that 
there is a significant difference (p<0.05) between the percentages of moisture loss during freeze drying 
among the different samples. The results are shown in Table 1. 
Table 1. Means of Moisture loss, pH and water activity 
Recipe pH % Moisture Loss 
Water activity before 
freeze drying 
Water activity after 
freeze drying 
Laban immo with goat 
yogurt 
4.656±0.065 85.18%±0.032 0.96±0.01 0.38±0.02 
Laban immo with 0 fat 
cow yogurt 
5.026±0.066 87.03%±0.032 0.96±0.03 0.18±0.036 
Laban immo with 
medium fat cow 
yogurt 
5.153±0.056 83.33%±0.0 0.95±0.021 0.456±0.02 
Laban immo with full 
fat cow yogurt 
4.93±0.043 75%±0.0 0.97±0.016 0.606±0.03 
4.2. pH 
The average pH value of the different laban immo samples prepared from goat yogurt, full fat cow 
yogurt, medium fat cow yogurt and 0 fat cow yogurt were 4.656±0.065, 4.93±0.044, 5.15±0.057 and 
5.026±0.066 respectively. Statistical analysis indicate that there is a significant difference (p<0.05) 
between the pH values of different samples. The results are shown in Table 1. 
4.3. Water Activity 
A minimum water activity value of 0.18±0.03 was observed in samples prepared from 0 fat cow yogurt 
followed by a water activity value of 0.38±0.02 observed in samples prepared from goat yogurt. Samples 
prepared from medium fat cow yogurt and full fat cow yogurt had water activities of 0.456±0.02 and 
0.606±0.0305 respectively. Statistical analysis indicate that there is a significant difference (p<0.05) 
between the water activity values of different samples. The results are shown in Table 1. 
Since the water activity of the samples did not exceed 0.65, freeze dried laban immo samples can be 
considered safe from mold growth (which occurs at water activity ≥0.65), yeast growth (which occurs at 
water activity ≥0.8) and bacterial growth (which occurs at water activity ≥0.9) and therefore the optimum 
packaging can be chosen within the desired shelf life at a chosen temperature. However, samples prepared 
from 0 fat cow yogurt may be prone to lipid oxidation since their water activity is less than 0.2. Further 
analysis should be done to determine the appropriate storage conditions to avoid lipid oxidation (Nielsen, 
2010). According to Schmidt, samples can be labeled as powder when their water activity is below ≤ 0.3. 
The only samples that achieved the powder level were those prepared from 0 fat cow yogurt (Schmidt, 
2004).  
5. CONCLUSION
Freeze drying of the traditional Lebanese dish laban immo is a promising process that allows the 
production of this dish in an easy-to-prepare and time efficient format. Optimization of process conditions can 
significantly affect the storage conditions (time and temperature) of the dried laban immo. Freeze dried laban 
immo prepared from 0 fat cow yogurt and goat yogurt behaved better than those prepared from medium fat 
cow yogurt and full fat cow yogurt regarding the percentage of moisture loss, pH and water activity. This might 
be due to the coating effect of fat that can hinder or prevent the proper and smooth sublimation of water. Further 
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studies are required to assess the reconstitution properties and the sensory attributes of the freeze dried laban 
immo. 
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 APPENDIX 
Appendix 1. Recipe: Laban immo prepared with full fat cow yogurt 
Laban immo prepared with full fat cow yogurt 
INGREDIENT 
Quantity 
(grams) 
Fat 
(grams) 
Carbohydrates 
(grams) 
Protein 
(grams) 
Calories 
Oil 6.5 6.5 0 0 58.5 
Lean Meat 125 13.2 0 30.8 242 
Onions 152.5 0 15.25 1.9 68.6 
Yogurt 500 18.5 16 19 306.5 
Corn starch 10 0.145 7.8 0.87 36 
Salt 3 0 0 0 0 
Pepper 0.25 0 0.125 0 0.5 
Dried Mint 0.5 0 0.0625 0 0.25 
Water 126 0 0 0 0 
TOTAL(grams) 923.75 38.345 39.2375 52.57 
TOTAL (calories) 345.105 156.95 210.28 712.35 
PERCENTAGES 48.44% 22.03% 29.52% 
Appendix 2. Recipe: Laban immo prepared with medium fat cow yogurt 
Laban immo prepared with medium fat cow yogurt 
INGREDIENT 
Quantity 
(grams) 
Fat 
(grams) 
Carbohydrates 
(grams) 
Protein 
(grams) 
Calories 
Oil 6.5 6.5 0 0 58.5 
Lean Meat 125 13.2 0 30.8 242 
Onions 152.5 0 15.25 1.9 68.6 
Yogurt 500 9.25 22 18.75 246.25 
Corn starch 10 0.145 7.8 0.87 36 
Salt 3 0 0 0 0 
Pepper 0.25 0 0.125 0 0.5 
Dried Mint 0.5 0 0.0625 0 0.25 
Water 126 0 0 0 0 
TOTAL(grams) 923.75 29.095 45.2375 52.32 
TOTAL (calories) 261.855 180.95 209.28 652.085 
PERCENTAGES 40.16% 27.75% 32.09% 
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Appendix 3. Recipe: Laban immo prepared with 0 fat cow yogurt 
Laban immo prepared with 0 fat cow yogurt 
INGREDIENT 
Quantity 
(grams) 
Fat 
(grams) 
Carbohydrates 
(grams) 
Protein 
(grams) 
Calories 
Oil 6.5 6.5 0 0 58.5 
Lean Meat 125 13.2 0 30.8 242 
Onions 152.5 0 15.25 1.9 68.6 
Yogurt 500 0 28 18. 5 186 
Corn starch 10 0.145 7.8 0.87 36 
Salt 3 0 0 0 0 
Pepper 0.25 0 0.125 0 0.5 
Dried Mint 0.5 0 0.0625 0 0.25 
Water 126 0 0 0 0 
TOTAL(grams) 923.75 19.845 51.2375 52.32 
TOTAL (calories) 178.6 204.95 209.28 592.83 
PERCENTAGES 30.13% 34.57% 35.3% 
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Appendix 4. Recipe: Laban immo prepared with goat yogurt 
Laban immo prepared with full fat goat yogurt 
INGREDIENT 
Quantity 
(grams) 
Fat 
(grams) 
Carbohydrates 
(grams) 
Protein 
(grams) 
Calories 
Oil 6.5 6.5 0 0 58.5 
Lean Meat 125 13.2 0 30.8 242 
Onions 152.5 0 15.25 1.9 68.6 
Yogurt 500 15 15 15 306.5 
Corn starch 0 0 0 0 0 
Salt 3 0 0 0 0 
Pepper 0.25 0 0.125 0 0.5 
Dried Mint 0.5 0 0.0625 0 0.25 
Water 0 0 0 0 0 
TOTAL(grams) 787.75 34.845 38.2375 48.57 
TOTAL (calories) 313.6 152.95 194.28 660.8 
PERCENTAGES 47.45% 23.15% 29.4% 
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